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(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain a steering 
feeling of a driver excellent without unnecessarily 
deteriorating a follow-up performance of a motor with 
respect to a control command value determined in 
accordance with a rotating operation of a steering wheel. 
SOLUTION: A brushless motor 1 1 is controlled in 
accordance with a steering torque detected by a steering 
torque sensor 15. A sensitive region determination part 31 
determines whether or not a running condition of a 
vehicle belongs to a sensitive region (a region in which 
the running condition is high speed running and in a low 
steering speed time, and a driver feels a steering feeling 
sensitively) based on a vehicle speed and a steering 
speed. Based on the determination result, a modification 
of a control mode of the brushless motor 1 1, such as, the 
change of a control gain, or the changing over of a 
presence or an absence of correction by a non-interacting control correction value or a 
pulsation torque correction value, is carried out. 
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[00 0 1] 

i^ e 7-^r7 y >^©(c§|-r^ 0 

[0 0 0 2] 

3 2 9 7 9 9^ffl{d^Sttrv^ «t 5 Id, SK^^K 

— K^s^fiKKiffi ALT, f^y ^X^li^-^^ 
[0 0 0 3] 

5T'>* h F/^^<»LTM7^- y >>/tfS 
[0 0 0 4] 

[0 0 0 5] iffilEBW&ii^Sfcfcl::, 



(2) ^f*^ 34 3 3 70 1* 

is i: t»-^ wftntt «:#j»-r s fc<&M»»*ffi«: 
»5rrsM»«*«6*jE^»t. sib^-^^f^ffii^ffi 

ie » s $ ti tz mm fit i i: vsi« & k mm -r 5 - * 
io fflig^— » M»^atc * a mm*-* <ommmRx &> o 

j«a:M»-r5M»fl8«gg#aj: ^«fttfcw4(cfeS, 

[0006] r m&ffimnmmi*. m 

&mj£^&te&&Rxf&ffc^> F/w&mmmizi&cx 

[0 0 0 7] wi^<D£ 5*-«^Lfe*IBW«c*5V^rii, 
2pjffi#axt5M»««HC3E*a<ofPffljcj:i?, $:pj<o^ 

T\ ^e— »M1W^atcJ:S «M^e— »g> MWHB«^gg 
fejtg EUSft Rt^ft jSffi<Q«m«ffi^S-fb(c: ^ o T IS 

^>r-y >l^ffilb^MM^g-§° ^ojfetT^ 

[0 0 0 8] 
[0 0 0 9] 

[0 0 10] ^:%W<Pifeo«F»^joV^rH, flftlS 

ficxzmm b/\'?<Dm£.&ffi±x$. m 
w>*—*\z±z>Ti/x b b*?<D&W){zmmLtLmffcy 

(c^j-T 5 H®]^e- ^ Oiltttt 4r I- T' ^ 5 „ 
50 [0011] 
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-r&k. [£11(4, I^HJ6^ffi(c«5^0«ffift^!7-^ 

[0012] i^ii/^»^fr y >^^©(4, m®j 

7 > U^3c — $ 1 1 £-{$X.T^£ 0 Z?=7 i/ls*^—? 1 

114, »K^yh>i 2(OlEli!i»^cJ:SB(HI<otMetc 
*(rti«:^HMiBli:T*«r5^-<ny Ki 3 Srtt»*i$i(c 
fc(c^>f n y Kl 3^TWcT«H*<xfc«K(Bil 4 (c 

f - 1 5 i 4«cf^ffli-5*«e h^^ttumurra 

— ? i i (cf4, i^-=e— * i i <nmfcm*fti\h't Z>tL#><n 

tt<bnT^<5 0 EHEA-fe^lM 614, y^v-u^^e — ^ 

1 l oHKe^lHHEJcjcSlS-C ^/2fo(iti^I/j;-5 2 

[0 0 13] ^7^^^-^ 1 10l§I|to&#J»-t-3fc 
SC2 3£<Ix.T^5 0 S#T->* h#W-*«2 1 (4, ft 

2 2it Sfrsa*i£v 4*tcs^i-sn](E^<ofl;ftA e 

(lellEftfcfBIS) StWliSKcoSrA^L, CitLkwA* 

^®at&;tS5 2 4 id««s-r 5o 

[0 0 14] fB^*iKft£A2 4(4, HfJEit* h/W^T 

♦tcg^^r, 2teit^«St i d*. iq*^ff^i-^> 0 fg 

*««tld* f Iq*(4, ^v/U** — * 1 1 (D\B\m^± 

<D&!\m&&ft *) m-r^mmm t mm i^t^mmmm^ 
q«uc*tt-e*t»«?i-st><o-c, ^tte>co»«a«fE id 

fc, r<D«^ia;i5e«:S«2 4(4, #a-fe^«dj:5fiim 
fS£ t A*; LtPJg^Sfflt I d*, I q*£r*&iE LTtiti;^ 
So #J;i(4, y<yr- l J fgJE<B£rA2> LT, WE 

^11 I d*. I q*£*§IE-f 5 0 
[0 0 15] wifiEffljE$ixfedttao5 q |ft^fl|jE Ic j 

*, I q*(4^gLgfl 2 5 , 2 6i:«^, 



(3) »«F» 3 4 3 3 7 0 1 ^- 
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2 6 14, dtt&t/qf*lt^m^ I d* ( Iq*^^e>d^&U5 
q««tti««E Id, I q&*ti*:1n1%&-fZ>Ztlc& OH 
5HIA Id, A IqSrtf&LT, Jt0Jflt^«J»ffi (P Iffl 
fflffi) 2 7, 2 8i:Mt^ tfcfi»J«»»JW« 2 7 , 2 
814, ^lAId, A Iq£JS^fcT!B»l, 2 <D$t®[ 
co^^fi^^O, d«b2&t/qttSlttjmffi I d, I q# dl*S. 
U<q I d*, I q+iCilt^-T 5 J: 9l:d itt&tf q 
l^m^mJEVd*, Vq**^:ix-etLtHS-r-5o 

[0 0 16] 

JO Vd*=-Kp- A I d+Ki • i A I d dt 

[0017] 

[i&2] Vq*=-KpA Iq+Ki J A Iq dt 
[0 0 1 8] BfrflEftl, 2+0>«»Kp, Ki*4, «S38 
3 2 *^it«a»»Ji»« 2 7, 2 8 iZZtl^timte 

-C£>6 0 rw«5lSffi«E2pJ^8P3 1 f4, IU2{C7^i-4 5* 
-y-l 7 *^<0$S v RWlt 5^7 u^^e-^ 1 1 

i i tes/jt'^ hvn 2 4iS®jtrieite-r5 

30 [0 0 19] ft&9B£*|S3 2(4, #>^Kp4 Lt»45 
2ofi:KpO, Kp1 (KpO>Kp1) ^iEtiLTV^-5 ( t fcfe 
(c, «»Kii:Lt»4 5 2ofiKiO, Ki1 (KiO>Ki 
1) £r!£ti£ Itjo 0 , 0J£fftt¥U£8B3 1 Jc«t 9ffio 

^Kp, KiirLTKpl, Ki1Srlt0»Jffi»»J»ffl2 7, 2 
8(C^ix^^-rS 0 «/C««*lJ^» 3 1 iZX 

^(C(4, #,£fcKp, Ki^LTKpO, KiOSrite»ja»»Jffll 
^5 2 7 , 2 8 (C^^tb«»-r 

[0 0 2 0] d**&t^qttlg^«ffiVd* f Vq*(4, #T 
*M»*jElttH»«3 3at5*»»3 4, 3 5(^:^19, 

d$6^r/qte«IE^mJ^vd* , , vq*' (cMiE^tur 2 

ffi/ 3 3 6lC^$tlSo ^f»J»IiE 

ffifh^^3 3(4, d W^t>*q#Mttsm^ I d, I q&t/lsl 
^(0^ilSa,(cS<5^T, d tt^t/ q$6fi^m/Evd 
*, Vq*(D/c^cD^^F^J^MlEfiIcu • La- I q, - o> * 
(<^a+La- I d)&tf-gi-*. ^^3, ^Ite^vy^^^^ 
LaSt/^<i>a(4, -^*»«>e>ttfc^»-e*>-5 0 913$ A 

3 4, 3 5(4, d^t/qW^^tEEVd*, Vq**><b# 
50 ^F^J^MiEfiSco-La- I q, -a, - (<i)a+ La- I d)^f 
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Vd*' = Vd*- wLa- I q, Vq*' = Vq*+ o> • (<*>a + La 
■Id)£®mLT, 2tB/3*BJffi«ae»W3 6lCffcij£i- 

[0 0 2 1 ] 2«/3ffiffi«aC»»3 6*2, dUSXt/q 
WMES^SflEVd*', Vq*' Sr3ffiJg*«JEVu* f Vv 
*, VwCMlt, ffiX»Lfc3ffi|g<fr«EVu* f Vv 
*, Vw*^PWMtE^493 7|:^t5 0 PWMi 
ra»3 7ll 3ffiJi^miEVu*, Vv*, Vw*(C*f/S 
LfcPWM$«@JE{f^UU, VU, WU£><>v<— *I«I[&3 /0 
8tcm^i"5 0 *[e]S&3 8fi, fiMEPWMSJfBi 

«£Efs-§-uu, vu, w\zttfci,iz3n<Dmmm.&m^v 

u, vv, vw^ilt, ra®Kfa£E«-i-vu f vv, Vw 

3«(7>a^m»fES8^Lr^7->u^^~^ i i« 
tt^n«*&-r5o 3t9co®fj^m^ss^^^<7)2oi ( ifim 

^ir>ih4l, 4 2flSKf*£>*u #m^-fe>"^4 l , 4 
2fi, :/9 *>uj*^— * i i {c*H"6 3tBcoS!)^m^ I 
u, Iv, I w<7)9*><D2o<£>Ei!j^®ftt Iu, Iw£1&ti3L 
X3tB/2ffiffi«aE*«4 3^tti*-r5o w<£>3tB/2 
ffittfllKlftff 4 3 [CI (2, «J([«4 4tCTHtrlStta©I«« 20 
Ilu, I w^3£<5v^TW-K$n^iS!ia««t I vfctHtf&S 
ntV^ fl 3*l/2|iJffi«£ifea5 4 3te. Ztltb<D3ft 

»fflia«ttatiu, iv, i w^2fficod#su ? qWi*m 
sac id, iqtc^gi-rso 

[0 0 2 2] EMEA-fe^iM 6^P>(Z)2tt^/^ 

u^^-^ 1 1 ic*5*tsEie-T-oH3e-?*-»-rs«** 

4 6lC««i-S. «iaffi«lj|«fIJ4 6tt, 0 Sr»» 

[0 0 2 3] ±fE««0««»JW3SKtt, >t 1 40 

4, 16, 17, 41, 4 2 2&tM *|nJB3 8 £ 

^8iliiJ:!!)*dc$nr^6o fit, ffl^lsHS^-^y 
h(^^gii2 1-28, 31 — 37, 4 3-4 6lt 

So Uc^ot, €-^ir>-^ 14, 16, 17, 41, 

4 2rt>ib<Dj$£tHf ^o-y-^y >-^u— h (-y- 



4#f*f5 3 4 3 3 7 0 1^ 
[0 0 2 4] jfcic, ±IE<0J:5J-«J«L^»1jiagiKlB 

o»^o^rttw-r5o 5HE#3&5»«e^^K/n 2^ 

lHl!l6»fp-*-6i:, r^lEl!B»f^*i^-f n y Kl 3 (cfcjg 
**tTWIayKl 3<7>tti»*r^^»!ftJCJ:9 8«*ids*«e 

* 1 1 as««#]»IS«lc «fc 0 t-#«»SHT«IB»JK 
hA^lctf? Cfc7 h b^PX*?^ a y K 1 3 SriEtlj 
-T5tf>t\ mrteli^^v-u^^e— * l l coWBrtlcj; !? 

[0 0 2 5] c^m^J^i^m^<t5i^— jtffMWcis^ 

Tfi, 8*7^* hJjftmi®2 1, KUWHMB2 
t5«K»2 3 35S x HSEttfflftjK *5Sv, IeHE^ 

Id*, Iq*«rft^i-So -tLT, S»«fP2 5. 

2 6 , ttmffiftmmn 27, 28, 2 3 sffis^Ki 

^36, PWM1K»3 7XtM ^0Sg3 8 

m^irV-^4 1, 4 2. 3*B/2ffiffi«^«lfflS4 3 
at^*JH»4 4iaoT7>f- b*s<y? ZtltzdmRTf 

qW^mm^id, iq&m^x* ^mmatid, iq^ 
mm^mm i d*. iq*c^ k/^^j:^^ -r^^^y 

^v-U^^e — ^1 l^ti^hyP^T* (it^h/U^T*^ 
tt]Hli3 3M8»»3 4, 3 511, d, qfi^T'T^ 

L^5 5$ffijea**fr%ffli-^*«-it0»j«»»j»ffi2 

7, 2 8a>b<OdMXtf qtttg^«j£Vd*, Vq*$rMlE 

[0 0 2 6] Z<D£lt£D— iSmm*. ttMffiftfflffl& 
2 7, 2 8(1,^^^2 5, 2 6 j^<b A I d, 

A I q&tmm3g£gl5 3 2 ^ b <0«*Kp f K i ^rffl I >fc 

2co^(DHntcJ; <9, Jg^SJEVd*. Vq* 
$:f+^-r5o 0J£MftV£»3 1 tli, 

(StJKXK) tcS^5v>r«^^n. rcofij^^fc 

L^Sot, «»«^3 2^|ESS*[fc*iJffl$n-5« 
Sfi:Kp, Ki«:H:0»ja»#J»«2 7, 2 8t:«f6 0 C 

Kpi, Kii*s«»Kp, Ki <t L-c-tn^tL«#&*n, ^ 

KM, KpO, KiOil, KpO>Kp1^l/KiO>Ki1co^-|| 
[0 0 2 7 ] Lfc^ot, *Pn^*tT«ffi*s*SJtfi@«<c 
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fl* SLICES Life:/ 7 l lia67->^hh 

[0 0 2 8] ±IEmiHHfiJ»llBJJl^V^T«, ^7 

(D£?iz^ 3mm^±<omm^m-r^>x 5 kilt, m 

[0 0 2 9] b . !g 2 jgffiTgffi 

*|gWO»2m6?Kffi^cov^T|g|ffiSrfflt^TttW 
H3filS]S2|ll6?gffifC«S«;»^!7 — 

[0 0 3 0] wOSB2HffiJKffi(C*3V^T*i, JLIBSSlH 

tt»ttfc&t*£flMR38±ft3 2£8#feLT, JBfitfM&iJ 

fi, J8JCffi«*ij;e*15 3 l ^J;5W5tSm^S<5v^r, d 
ttXt/qWfflO^aPftiJIBffiiEfico-La- Iq, -<o-U 
a+La- I d) S:itfi»J«3>SJWa 2 7, 2 8^^><OdW2i 
tfqWlffi^WEVd*, Vq*^0*i-6^»5*^*JWi- 

5dtt&Vq*HiJg*«JEVd* f VqWtHHc*5*t5«» 
Kp, Kite, "f-tbteibbtitifeWtiXfoZa 
[0 0 3 1 ] ^flcWtctt, #i^^*tT4ftffi3dsSSje«*«c 
It6i^(c|j;, ^T^Jt»ffiIEMff-^^3 3(cj:^d 
tt&t^q ttffi^^WJWlEiw - La- Iq, - co • U 
a+La- IdJof+lf^ihLT, huBS 2 oco^T^0J^ 

ffiuEMSr roj , roj [^fe-tz> 0 ztuzxv^ 2tU 

/ 3 ffiftWK&ft 3 6 lC#jf&£n5 d ft&t/ q ^ffilEti 
^m/EVd*' , Vq**te, d^t/qifl^lEVd*, V 
q*(C*£L<, TIEgfc3, V mZtltihO t t£Z> 0 

fc*5> HR^tt, ^Sl£P34, 3 5KJ;6«**QSt>* 

[0 0 3 2] 

[$:3 ] vd** = Vd*=-Kp- A I d + K i • J" A id dt 
[0 0 3 3] 

1%C4) Vq*' = Vq*=-Kp- A I q+ K i - J A I q dt 

[0 0 3 4] — *i35<03feff«ffi^S5iS«««cJB$* 
qttffl^^MWffljEIIco- La- I q, -w{^a+La 



(5) #f£)P3l 34 3 3 7 0 1^ 

/0 

• I d)*S**t^il»H|*ix % K»§P3 4, 3 5iCTJt0»J 
«»WJiBffl2 7, 2 8a»f>(DdttRt*q«l!B*flJEVd 
*, Vq*{C^ft^JD*£ft5o wJh,l-J:!K 2f@/3*S 
mmm&% 3 6 U:0«&£ixS d ttXtf q tt*t]E»*«lE 
vd*' , Vq** li, TiS£fc5, 6lcJ;9«3*Lfc<>0><fcfc 

[0 0 3 5] 
II&5] 

Vd*' = Vd*-co • La- I q 
10 = — Kp- A I d + K i • J A Id dt— co-La- Iq 
[0 0 3 6] 
[Ifr6] 

Vq*' = Vq*+ co - (<fra + La- I d) 

= -Kp-A Iq+Ki-J A Iq dt+ co • (<*>a + La- Id) 

[0037] ^<dx o -(Dm2mmwm^^^x 

^J^JMlEMco-La- Iq, - co • ( <f> a + La- I d) 
20 ^^ftJffllffllEfico-La- Iq, - co • ( 0 a+ La- I d) 

[0 0 3 8] tz?>x\ m%Lftemz& roj ici£<T 

5 0 — ^^WJWMiEttw-La- Iq, -co-(<f>a + 
La- I d)coff^t-^v^rte^7 v-u^^e — ^ i l <nfam 

i«««Jw*:#ft«RlS*r*tpi, **J»MiEfico • La 
•Iq, -«-(*a+La- Id)ds^ai:*9, ^^F^ftiJIW 
ffilEMco • La- I q, - co ■ ( <f> a+ L a- I d) d $&R 

t^qttffijEJt^«JEVd* , > Vq*' ^yf-y^^-t 

[0039] -t^je*, r (Dm 2 mm^m^ x nfi\ m 

IC^^F^M»MjE<Sq>- La- Iq, -co-Ua+La- Id) 

^ ISd W^t/qMMlE^miEvd*' , vq*' ^yfy^ 

- I q, -co-Ua+La- I d) tcg|^ Lfc^^7)^^(c^ 

^^J^ffljEfttwLa- Iq, - co • ( * a+ La- I d) £ 
-StbX^yzsi'X*—* 1 1 ^r^J^-T5<^T-, ^ h/w 
^T* (dtt&t^qttMJEJt^iaat Id*, lq*\ d$ft^ 
CFqlS^mEEVd*, Vq*) ictt-tZ>77 i/UX* — ? 
50 1 1 OiittttSrfijftcr-^So 



[0040] fc:fe\ ±ia»2iiifi»«B«c*5v^rii, Jfc#J 

mrie««Kp, K i&mtebitzx 5kl 

TfcJ:i\> z.<r>m&. ±XM l 3 

2^Tft£$tLfc«»Kp, K i *Jt«a»»J»ffl 2 7 , 

2 8lcflfeft-*-SJ: 5lc+ixtf Jlv\ 

[0 0 4 1 ] c . S3 %K?£ffi 

[0 0 4 2] rw*3jtl6»«»c*3i^rtt, _Liesgi3i 

mn(»4 7*sR«t&nr*3 9, nw-ira 4 7 riejcfl 
8tc«*&s*u RMim4 8»»««seftefls2 4^& 

Hi" 6 r £ tc J: 9 q I q*£*£lE LTfgl^ 2 

6^^i"6o ft*3, rtf>»-g\ JtMSMMflftPff 2 7 , 
2 8M*5I*S d«l&T*q«l«^«JEVd*, Vq*(7)ff»^ 

fettSiSScKp, Kite, ^feftftbtLfeSJft-efcSo 

[004 3] am h WjEmnwn 4 7«, smb*^ 

feld^t, SftAXtfttt4 5^e>COS»^ 0M3 
tB/2tBJffi«a?«8lS4 3 d^(Oq(ft«ltti«at I q^rA^J 

MM h A^MlEfflE I qr^Tlfi^c 7 co^cD^trtc J; 9 W 

l/v^dfi, URM Wu*«IEffi Iqr£ Toj KR^i" 

So 

[0 044] 

[$:7] Iqr=Kro*Fo(0)/Kt+Kr1-FK0)- Iq 
/Kt-Kro-Kr1-Fo(0) -F1 (0)/Kt 2 
[0 0 4 5] fiillE*7f»<0 h^^«*Kt»tf«» 

^ liMtUHfU 4 7*d^«)1E«$ixrv^6S*-C*>-5o 

■MSiv mm h^^«iEffitfjsaj4 7^icTT— tvi* 

[0 0 4 6] :WJR» h/u^ffijEffi I qrtCol^rffi**c 

St) lq*s r o J <£>»&lc*3 {^^is^Y/is 
?) Kro- Fo(0) qttfa«tIqK«fc5rit# (y^ 
^h^^) Krl-FI(O)- Iqdr^b^So ffifS. 
#Kro-Fo(0), Kr1-F1<0)- lq£ffl^S£, M®J h 

[0 0 4 7] 

[&8] AT(0) = Kro-Fo(0) + Kr1F1(0)- Iq 



(6) »fF« 3 4 3 3 7 0 1 # 

72 

[0 04 8] *i\ ^*sif K/U^ Kro- Fo( 0 ) l£*t-*- 

&1 0 TvTtSI I qo£4-x.5^ b\z& *) h,u 
^Kro- Fo(0)£rl&3c-e£5 o 
[0 0 4 9] 

[$C9] T (0) = Kt- I q+Kro- Fo(0) 
[0 0 5 0] 

[©CI 0] lqo(0) = I q-Kro- Fo(e)/Kt 
JO [00 5 1 ] W:, ii y^/U h/l^Kr1-Fl(0)- Iq£ 

HMEfSaE I qo«:ffl^TT12Sl 1 <0 J: 5 (c*Stt60 
T\ I qo<7>ft;b <9 iCTlE^C 1 2 -C^i-«i« I q1 £-5- 

[0 0 5 2] 
[»11] 

T(0)=Kt- Iqo(0) + Kr1-Fl(0}' lqo(0) 
= Kt-Iqo(0)- { 1 +KM- F1 (0)/Kt) 
20 [0 0 5 3] 
»12] 

Iq1(0)= I qo(0)/ { 1 + Kr1-F1(0)/Kt} 
±?lqo(0)- { 1 -Kr1-Fl(0)/Kt} 

[0 0 5 4] ttt, r <Z>»1 2^B(HE»l 0 id £ <9 ^ 
$ttfc Iqo(0)Sr«Ai-ixtf, TiE^13^*^n^ 0 

[0 0 5 5] 

[tl3] I q1 ( 0 ) = I q-Kro-Fo(0)/Kt-Kr1- 
F1 (0) • I q/Kt+Kro-Kr1- Fo(0) -F1 (0)/Kt 2 

[0 0 5 6] LfctfSoT, I q*&ffiJEi-Z>tztb 

30 (OmW) h/is? ffiJEm t IT, HfJlE^C 7 IC^-TMi^J 

»IE«[ I qrdSS»3ft»*tS. r. CQfl^H] h JjfuEii: I 

qrtc||-r5f^LV>^^ Hgfp 6 3 ^fttt«lH«¥£lK 

[0057] ^(vmsmmnm^xtii-z, «: 

ffiJEm I qr*r-&«>r^7'>^^^~^ 1 1 »f6: 

^^MjEIS Iqr^^^^^T'^^ v'U^^t— ^ 1 1 
»t*Wt\ URM h/u^M!Efflti-K^4 7(4^Sb h/L-^ 
MiEffiIqr«:»»[i-S^S3& s <C<*So ^$154 

#-&(Ct4, Mtb h/u^ffljEfi I qr<OS3S<^^i?>(7>«FMSr 
fflS«JT**. m^h;u?T* (m&mffild*, Iq*) 

[0 0 5 8] /^ib\ w(D^3Hlifi^<C*5V>r JtlE 
JO ^2H16^fi0^i:^(C, t£&m&fflm&2 7, 2 
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^ ±8EfglH*fi^ffi<o»'&i:ISJ«Jc, &ffi<Dj£ftVtm 
t>, ±IBJB l 3 2 icTftSSixfc 

£M&Kp, K i £ifc#if»##J®l*B 2 7, 2 8 fcflftfrrs «t 
[0 0 5 9] ^(0»3H*JKffi(C*3V^-Ctt. ^ 

ticf <t -C»J«IS8« £ E55U Lft^ofcjflJ, ±12 

[0 0 6 0] d . Sg 4 

t6o ro»4HJt?»JRtt±SE»3lltfi»<|gtJ5«l^fll 

[0 0 6 1 ] rcoj§£\ JIRtt h/U^«jEfiW-*«4 7 
S^V>rHR» h/u^MiEffil qrSrtHf-TSo 4ffl<0jfe*T 
II w i dSBfKo«/Mt £ «± ( I CO I ^ £ ) X'tbtl 

[0 0 6 2] 

111 4] I qr = — a -sign(co) 

[0 0 6 3] fcfcU IffiiESfcl 4l£*5V*T, ateaE£>5£ 
*T?£>9, signU)tt, Aitaa>^jEO^# r+ l j t 
&<9, ^co^# r— i j kteZ>M$kX&Z> Q 

i££ « o|6*HiI I a> I *50f3£<O«/MK £ *» ( I w I < 
£ ) "CfcJxtf, mm bfrfffilEm I qrl* roj 

tt^o i cu i ^ roj j&m<o 

'bZtemtteZkZia-t* ftlSo^ roj £r*'CMc^ 

[0 0 6 4] — jj y &ffi<Dfeftvtm&ffii&mmzm lt 

W«£^i§<£(cte, ARM h/U^ffiIEffi I qrte Toj UiKJt 
[0 0 6 5] Lfc^ot, r. (73^ 4 3ltSff2<g(-:fc5^T 



(7) 4#f* g| 3 4 3 3 7 0 1f 

14 

a*3t»2 4A»bUl**iX^iS*«8«Llq*tt, Et#S&4 
8fCTIq*-lqr (= I q*+ a *sign(o>) ) lcJiIE£;h,T 

otli a •sign(a>)r-ffiIE^Dx.TV>-5j5^ I^MiE 

/0 fcfi, Pfflfj hyu^ffljEM I qr£^#/^T*;/7 v'^'>^ 
-* 1 1 SrfSJ»-r6^-C, JIlRHi h «3E«»MM|S 4 7 

*, Iq*) fc^-f a^^v'^^^e— * 1 1 coiIt£te£r& 
[0 0 6 6] #*5, r<OfM3tlfi«li8iC:fc^Tfc. _L15 

20 mzm-rzm&k, zti£M-<nm&tx\ ititK«*K 

P, K\&m%:b-&Z>& 5l-LttJ;v\ 
[Hl®^ffli*/j:Ift^] 

[m i ] *ib««)» i s»k*jbic«s«iii^!7— *^ 

[12] &ismi&b*ti&ft<omi&&&m+zfcib<o 
m.wmx2bz> 0 

im 3 ] *$&w<om 2 ^^{c^^m^y-^^ 

[i4] *«WO»3, 4l»il^5W7- 

[^-^Olft^] 

ll-y7*>U^-^, 15- 

S^h/^^ir>-y-, l 6 •••(Hll5ft-fe>f-, i7-*:iS-fe 

2 4-^t^t^ 2 7, 2 8-Jtfl«|^ffl 
^ Mffi (PlWJflPW) , 3 1 -iJ^Wja, 3 2-ffi 

3 3-^»»J«BtfiIEfiW-W<FB, 36-2« 
/3ffiffi«XlfeW, 3 7-PWMtEM, 3 8->f 

^lalK, 4 1, 4 2- ■■mffirfcr^-tK 4 3---3tg/ / 

2fiffi«3e»ffl, 4 5 4 6-MH^ 
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